Summary. In-vitro 
Introduction
Current evidence suggests that species specificity in gamete interaction is determined by components on the surface of the sperm plasma membrane and that of the zona pellucida (Peterson, Russell, Bundman & Freund, 1979 , 1980 . The membrane components involved in gamete recognition have been identified in several species. In the sea urchin (Strongylocentrotus purpuratus) (Glabe & Vacquier, 1978; Glabe & Lennarz, 1979) and guinea-pig (Huang, Ohzu & Yanagimachi, 1982) , lectin-like elements on the surface of the spermatozoon bind to glycoconjugates on the egg surface. Sperm-egg binding was inhibited by fucoiden, suggesting that there is a fucose-specific lectin on the spermatozoa.
In pigs and mice, glycoproteins on the surface of the spermatozoon and the egg are responsible for mediating binding, although it seems likely that the lectin-like element is present on the zona pellucida and ligand-like element is present on the sperm plasma membrane. Ligand-like elements were demonstrated on boar spermatozoa by the use of antiserum and univalent (Fab) antibody (Peterson et al, 1979 (Peterson et al, ,1980 . Sugar treatment of mouse (Chapman, Lambert & Le, 1982 ; and hamster (Ahuja, 1982) eggs inhibited fertilization, and glycosidase treatment of spermatozoa inhibited binding.
In this study, in-vitro fertilization and sperm binding to the zona pellucida within and between two species of mouse were examined to determine whether the efficiency of gamete interaction is lower or higher during sperm-zona recognition, and if so, whether this difference could be used to characterize specific components of the gamete recognition process in mammalian species.
The two mouse species used were Mus musculus (laboratory mouse) and Mus caroli (Asian wild field mouse), which do not interbreed. Attempts to produce interspecific hybrids using artificial insemination resulted in low frequencies ( < 1%) of interspecific hybrids surviving to term between M. musculus females with M. caroli spermatozoa (West, Freís, Papaioannous, Karr & Chapman, 1977) . The genomes of these species are sufficiently compatible that adult hybrid mice can be produced, particularly in an interspecific chimaeric uterine environment.
Materials and Methods
Oocytes were obtained from superovulated inbred ICR/Ha (M. musculus) and Asian field (M. caroli) mice (6-10 weeks old), given 4-8 i.u. PMSG (Sigma, St Louis, MO, U.S.A.) intraperitoneally followed 48-56 h later by 4-8 i.u. hCG (Sigma). Ova were collected from excised oviducts 15-16 h after hCG injection. Cumulus dispersal was accomplished by transferring egg masses to culture medium containing hyaluronidase (0-1%, Sigma Type I) for 10 min. Adherent cumulus cells were removed by micropipetting. Ova were pooled and stored under oil until divided randomly into experimental and control groups.
Mouse sperm suspensions were prepared by transecting the excised cauda epididymidis of mature, sexually active males. After allowing for dispersal of spermatozoa in 10 ml Medium BWW (Biggers, Whitten & Whittingham, 1971) samples were washed 3 times in fresh Medium BWW (10 ml) by centrifugation (100 g) for 5 min. The last wash was stood for 10 min to allow viable spermatozoa from the pellet to swim into the supernatant. Sperm motility was subjectively evaluated throughout the investigation by examination under the microscope. (Text-fig. 1 ). a-Methylmannose was the most effective inhibitor of binding in M. caroli with 50% inhibition occurring at 0-1 mM. However, more than 70-fold higher concentration of a-methylmannose was required to achieve 50% inhibition of binding in M. musculus (Text-fig. 1 ). No significant inhibition of sperm binding was observed with fucose, galactose, TV-acetylglucosamine, or glucose, in concentrations ranging from 0-1 to 50 mM. Capacitated M. musculus spermatozoa did not bind to (0-4 ± 1 -2 spermatozoa/egg, 67 eggs) or fertilize (9%, 6/62 eggs) after neuraminidase treatment, but this treatment had no effect on M. caroli spermatozoa. However, mannosidase did eliminate sperm binding (0-2 + 0-3 spermatozoa/egg, 41 eggs) and fertilization (2%, 1/41 eggs) in M. caroli.
Sperm-zona binding in M. musculus was also inhibited when eggs were pretreated with orosomucoid (Text- fig. 2 ) but similar levels of inhibition in M. caroli required approximately 100-fold higher concentrations. Orosomucoid inhibited sperm-zona binding by 45% in M. musculus at 1-0 pg/ml, whereas no effect was observed in M. caroli at this dose (Text- fig. 2 ). 
Discussion
The data presented in this paper clearly demonstrate that the mechanism of the binding of spermatozoa to the surface of the zona pellucida during the fertilization process has a pronounced species specificity. These results are consistent with the model that sperm plasma membrane glyco¬ proteins interact with lectin-like elements on the zona pellucida (Ahuja, 1982) . The differences in plasma membrane glycoproteins could be used to explain the differences observed in sperm-zona recognition and contribute to the low frequency of interspecific fertilization between these two mouse species. Further characterization of sperm plasma membrane glycoproteins will help to determine the importance of differences in the terminal sugar residues in gamete recognition. It will also be necessary to determine whether this is a property of a specific glycoprotein on the plasma membrane or of protein glycosylations which are present on several components of the membrane.
